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(54) DRIVE TRANSMISSION DEVICE AND CONSTRUCTION MACHINE

(57) A drive transmission device (1) according to one
embodiment of the invention includes: an arm (109) hav-
ing a motor that generates a rotational force; a speed
reducer (3) that is provided in the arm (109) and has a
carrier (14) for decelerating rotation of the motor and out-
putting the decelerated rotation; a bucket (110) fixed to
the carrier (14) by a reamer bolt (80), the reamer bolt (80)
being inserted in a bracket through hole (115) formed in
the bucket; and a resin bush (82) provided between an
internal surface of the bracket through hole (115) and an
external lateral surface of the reamer bolt (80). The me-
chanical strength of the resin bush (82) is lower than the
mechanical strength of the bucket (110) and the mechan-
ical strength of the reamer bolt (80).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a drive trans-
mission device and a construction machine.

BACKGROUND

[0002] Joints of a robot and other machines, for exam-
ple, include a gear mechanism that includes a plurality
of gears that are driven by a motor or the like. Various
techniques have been proposed to mitigate transmission
of external impact loads to the gear mechanism and ex-
tend the product life. In one of the techniques, for exam-
ple, an elastic member may be connected at each end
to two members (links) to which gears engaged with each
other are fixed, and a stopper pin may be provided in one
of the two members. The other of the two members is
pressed against the stopper pin by the elastic member.
[0003] In this configuration, the two members normally
move together as a single body since the other of the two
members is pressed against the stopper pin. Whereas
when an external impact load is applied to either of the
two members, the two members move relative to each
other against a spring force of the elastic member. This
mitigates the transmission of the external impact load on
one of the two members to the other of the two members.
In this way, it is possible to reduce the impact load trans-
mitted to the gear mechanism.

RELEVANT REFERENCES

LIST OF RELEVANT PATENT LITERATURE

[0004] Patent Literature 1: Japanese Patent Applica-
tion Publication No. 2019-104070

SUMMARY

[0005] However, in the conventional technology de-
scribed above, it is necessary to install the elastic mem-
ber and stopper pin in separate locations from the gear
mechanism. In other words, it is difficult to incorporate
the elastic member and stopper pin into the gear mech-
anism. This makes it difficult to reduce the overall size
of the device.
[0006] The present invention provides a drive trans-
mission device and construction machinery that can be
downsized while mitigating external impact loads.
[0007] A drive transmission device according to one
aspect of the invention includes: a first member having
a drive source that generates a rotational force; a speed
changer provided in the first member, the speed changer
having an output portion that changes a speed of rotation
of the drive source and outputting a speed-changed ro-
tation; a second member fixed to the output portion with
a fixing member, the second member having a through

hole for receiving the fixing member therein; and a buffer
member provided between an internal surface of the
through hole and an external lateral surface of the fixing
member. A mechanical strength of the buffer member is
lower than a mechanical strength of the second member
and a mechanical strength of the fixing member.
[0008] With such a configuration, it is possible to ab-
sorb an external impact load applied to the second mem-
ber by the buffer member, and it is possible to reduce
the impact load transmitted to the speed changer. More-
over, the buffer member is provided between the outer
surface of the fixing member fixed to the output portion
and the inner surface of the through hole formed in the
second member. Thus, there is no need to provide a
space for the buffer member at a position separated from
the speed changer, and the buffer member can be incor-
porated as a part of the speed changer. Therefore, the
drive transmission device can be reduced in size while
reducing the external impact load applied thereto.
[0009] In the above configuration, the buffer member
may be formed of resin.
[0010] In the above configuration, the fixing member
may include a pin portion inserted in the through hole;
and a male screw portion integrally and coaxially molded
with the pin portion at one end of the pin portion situated
on one side in its axial direction. The output portion may
include: a female thread portion for receiving the male
screw portion engaged therewith; and a fitting recess for
receiving the one end of the pin portion fitted therein.
[0011] In the above configuration, the fixing member
may include: a bolt inserted in the through hole; and a
hollow pin fitted between the bolt and the buffer member.
The output portion may include: a female thread portion
for receiving the bolt engaged therewith; and a fitting re-
cess for receiving one end of the hollow pin situated one
side in its axial direction.
[0012] In the above configuration, a holding plate may
be provided on a side of the second member opposite to
the output portion such that it covers the buffer member.
The holding plate may have a plate through hole for re-
ceiving the fixing member.
[0013] In the above configuration, the speed changer
may include: a casing relatively rotates about a first ro-
tation axis and the output portion; at least one crankshaft
disposed between the casing and the output portion, the
crankshaft being rotated on a second rotation axis ex-
tending along the first rotation axis by the rotation of the
drive source; and an external teeth member having ex-
ternal teeth that are oscillatory rotated about the first ro-
tation axis by the crankshaft. The casing may have inter-
nal teeth that mesh with the external teeth. The casing
may be fixed to the first member. The output portion may
rotatably support the crankshaft and be rotatably sup-
ported by the casing via a bearing. The output portion
may rotate at a reduced speed than that of the rotation
of the crankshaft.
[0014] A drive transmission device according to anoth-
er aspect of the invention includes: a first member having
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a drive source that generates a rotational force; a speed
changer provided in the first member, the speed changer
having an output portion that changes a speed of rotation
of the drive source and outputting a speed-changed ro-
tation; a second member fixed to the output portion with
a fixing member, the second member having a through
hole for receiving the fixing member therein; and a buffer
member formed of a resin having a mechanical strength
lower than a mechanical strength of the second member
and a mechanical strength of the fixing member and dis-
posed between an inner surface of the through hole and
an outer lateral surface of the fixing member; and a hold-
ing plate provided on a side of the second member op-
posite to the output portion such that it covers the buffer
member, the holding plate having a plate through hole
for receiving the fixing member therein. The fixing mem-
ber may include: a pin portion inserted in the through
hole; and a male screw portion integrally and coaxially
molded with the pin portion at one end of the pin portion
situated on one side in its axial direction. The output por-
tion includes: a female thread portion for receiving the
male screw portion engaged therewith; and a fitting re-
cess for receiving the one end of the pin portion fitted
therein. The speed changer includes: a casing relatively
rotates about a first rotation axis and the output portion;
at least one crankshaft disposed between the casing and
the output portion, the crankshaft being rotated on a sec-
ond rotation axis extending along the first rotation axis
by the rotation of the drive source; and an external teeth
member having external teeth that are oscillatory rotated
about the first rotation axis by the crankshaft. The casing
has internal teeth that mesh with the external teeth. The
casing is fixed to the first member. The output portion
rotatably supports the crankshaft and is rotatably sup-
ported by the casing via a bearing. The output portion
rotates at a reduced speed than that of the rotation of the
crankshaft.
[0015] With such a configuration, it is possible to ab-
sorb an external impact load applied to the second mem-
ber by the buffer member, and it is possible to reduce
the impact load transmitted to the speed changer. More-
over, the buffer member is provided between the outer
surface of the fixing member fixed to the output portion
and the inner surface of the through hole formed in the
second member. Thus, there is no need to provide a
space for the buffer member at a position separated from
the speed changer, and the buffer member can be incor-
porated as a part of the speed changer. Therefore, the
drive transmission device can be reduced in size while
reducing the external impact load applied thereto. Since
the buffer member is made of resin, the buffer member
can be easily formed. The fixing member includes a pin
portion inserted in the through hole, and a male screw
portion integrally and coaxially molded with the pin por-
tion at one end of the pin portion situated on one side in
its axial direction. The output portion includes a female
thread portion for receiving the male screw portion en-
gaged therewith, and a hole for receiving one end of the

pin portion situated one side in its axial direction. There-
fore, the output portion can be firmly fixed to the output
portion. The rotation of the output portion can be reliably
transmitted to the second member via the fixing member.
Therefore, it is possible to prevent the buffer member
having a weak mechanical strength from being exposed
to the outside. It is also possible to prevent foreign matter
such as dusts and sands from coming into contact with
the buffer member. In this way, the product life of the
buffer member can be extended. With such a speed
changer, a high output can be obtained at a high reduc-
tion ratio. Therefore, it is possible to increase drive tor-
ques of the first member and the second member while
reducing the size of the drive transmission device. Fur-
ther, it is possible to increase the contact ratio between
the gears of the speed changer, which improves the re-
sistance of the drive transmission device against over-
loads and impact loads.
[0016] A drive transmission device according to yet an-
other aspect of the invention includes: a first member
having a drive source that generates a rotational force;
a speed changer provided in the first member, the speed
changer having an output portion that changes a speed
of rotation of the drive source and outputting a speed-
changed rotation; a second member fixed to the output
portion with a fixing member, the second member having
a through hole for receiving the fixing member therein;
and a buffer member formed of a resin having a mechan-
ical strength lower than a mechanical strength of the sec-
ond member and a mechanical strength of the fixing
member and disposed between an inner surface of the
through hole and an outer lateral surface of the fixing
member; and a holding plate provided on a side of the
second member opposite to the output portion such that
it covers the buffer member, the holding plate having a
plate through hole for receiving the fixing member there-
in. The fixing member includes: a bolt inserted in the
through hole; and a hollow pin fitted between the bolt and
the buffer member. The output portion may include: a
female thread portion for receiving the bolt engaged
therewith; and a fitting recess for receiving one end of
the hollow pin situated one side in its axial direction. The
speed changer includes: a casing relatively rotates about
a first rotation axis and the output portion; at least one
crankshaft disposed between the casing and the output
portion, the crankshaft being rotated on a second rotation
axis extending along the first rotation axis by the rotation
of the drive source; and an external teeth member having
external teeth that are oscillatory rotated about the first
rotation axis by the crankshaft. The casing has internal
teeth that mesh with the external teeth. The casing is
fixed to the first member. The output portion rotatably
supports the crankshaft and is rotatably supported by the
casing via a bearing. The output portion rotates at a re-
duced speed than that of the rotation of the crankshaft.
[0017] With such a configuration, it is possible to ab-
sorb an external impact load applied to the second mem-
ber by the buffer member, and it is possible to reduce
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the impact load transmitted to the speed changer. More-
over, the buffer member is provided between the outer
surface of the fixing member fixed to the output portion
and the inner surface of the through hole formed in the
second member. Thus, there is no need to provide a
space for the buffer member at a position separated from
the speed changer, and the buffer member can be incor-
porated as a part of the speed changer. Therefore, the
drive transmission device can be reduced in size while
reducing the external impact load applied thereto. Since
the buffer member is made of resin, the buffer member
can be easily formed. The fixing member includes the
pin portion inserted in the through hole; and the male
screw portion integrally and coaxially molded with the pin
portion at one end of the pin portion situated on one side
in its axial direction. The output portion includes the fe-
male thread portion for receiving the male screw portion
engaged therewith; and the hole for receiving one end
of the pin portion situated one side in its axial direction.
Thus, the output portion can be firmly fixed to the output
portion. The rotation of the output portion can be reliably
transmitted to the second member via the fixing member.
Therefore, it is possible to prevent the buffer member
having a weak mechanical strength from being exposed
to the outside. It is also possible to prevent foreign matter
such as dusts and sands from coming into contact with
the buffer member. In this way, the product life of the
buffer member can be extended. With such a speed
changer, a high output can be obtained at a high reduc-
tion ratio. Therefore, it is possible to increase drive tor-
ques of the first member and the second member while
reducing the size of the drive transmission device. Fur-
ther, it is possible to increase the contact ratio between
the gears of the speed changer, which improves the re-
sistance of the drive transmission device against over-
loads and impact loads.
[0018] A construction machine according to another
aspect of the invention includes: a vehicle body; a first
member provided in the vehicle body and having a drive
source that generates a rotational force; a speed changer
provided in the first member, the speed changer having
an output portion that changes a speed of rotation of the
drive source and outputting a speed-changed rotation; a
second member fixed to the output portion with a fixing
member, the second member having a through hole for
receiving the fixing member therein; and a buffer member
provided between an internal surface of the through hole
and an external lateral surface of the fixing member. The
mechanical strength of the buffer member is lower than
the mechanical strength of the second member and the
mechanical strength of the fixing member.
[0019] With such a configuration, it is possible to ab-
sorb an external impact load applied to the second mem-
ber by the buffer member, and it is possible to reduce
the impact load transmitted to the speed changer. More-
over, the buffer member is provided between the outer
surface of the fixing member fixed to the output portion
and the inner surface of the through hole formed in the

second member. Thus, there is no need to provide a
space for the buffer member at a position separated from
the speed changer, and the buffer member can be incor-
porated as a part of the speed changer. Therefore, the
construction machine as a whole can be reduced in size
while reducing the external impact load applied thereto.
[0020] As described above, in the drive transmission
device and construction machine according to the as-
pects, there is no need to provide a space for the buffer
member at a position separated from the speed changer,
and the buffer member can be incorporated as a part of
the speed changer. Therefore, the drive transmission de-
vice can be reduced in size while reducing the external
impact load.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 schematically illustrates a configuration of an
excavator according to embodiments of the present
invention, viewed from the side.
Fig. 2 schematically illustrates a coupling portion in
detail between an arm and a bucket in the first em-
bodiment of the invention.
Fig. 3 schematically illustrates a configuration of a
speed reducer in the first embodiment.
Fig. 4 is a detailed view of a portion A of Fig. 2.
Fig. 5 is a sectional view along the B-B line in Fig. 4.
Fig. 6 shows a fixing structure between a reducer
and a bucket mounting bracket in a second embod-
iment of the invention.

DESCRIPTION OF THE EMBODIMENTS

[0022] The following describes embodiments of the
present invention with reference to the drawings.

<Excavator>

[0023] Fig. 1 schematically illustrates an excavator
100, which is an embodiment of a construction machine
according to one aspect of the invention, viewed from
the side. In the following description, a front direction to
which an operator of the excavator 100 faces is simply
referred to as the front. The opposite side to the front in
the horizontal direction is referred to as the rear. The
upper and lower directions of the excavator 100 placed
on a road surface is simply referred to as the vertical
direction. A direction orthogonal to the front-rear direction
and the vertical direction is referred to as a vehicle width
direction. Fig. 1 shows the excavator 100 as viewed from
the vehicle width direction.
[0024] As shown in Fig. 1, the excavator 100 includes
a self-propelled undercarriage 101, a slewable upper
structure 103 that is provided on top of the undercarriage
101 via a slewing mechanism 102 and slews or rotates
relative to the undercarriage 101, and an operating unit
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104 provided on the slewable upper structure 103. The
undercarriage 101 and the slewing mechanism 102 are
driven, for example, by an unshown electric motor with
a reducer. The traveling body 101 includes, for example,
two continuous tracks 105 arranged side by side in the
vehicle width direction. The configurations are not limited
to this, and wheels or the like may be used instead of the
continuous tracks 105.
[0025] The operating unit 104 includes a boom 108
and arm 109 extending in the front-rear direction, and a
bucket 110. The boom 108, the arm 109, and the bucket
110 are rotatably connected to each other via the drive
transmission devices 1. Specifically, one end of the boom
108 (this end of the boom 108 in the longitudinal direction
and the drive transmission device 1 provided at this end
are not shown in Fig. 1) in the longitudinal direction is
rotatably coupled to the slewable upper structure 103 via
the drive transmission device 1. One end 109a of the arm
109 in the longitudinal direction is rotatably coupled to
the other end 108a of the boom 108 in the longitudinal
direction via the drive transmission device 1. The bucket
110 is rotatably coupled to the other end 109b of the arm
109 in the longitudinal direction via the drive transmission
device 1. The drive transmission devices 1 provided in
the above sections all have the same configuration.
Therefore, in the following description, only the drive
transmission device 1 that couples the bucket 110 to the
other end 109b in the longitudinal direction of the arm
109 will be described. Description of the other drive trans-
mission devices 1 will be hereunder omitted.
[0026] Fig. 2 schematically illustrates the coupling por-
tion between the arm 109 and the bucket 110 in detail.
In Fig. 2, the arm 109 and the bucket 110 are shown by
a dashed-two dotted line for the sake of clarity. As shown
in Fig. 2, a motor (an example of a drive source in the
claims) 120 is provided in the arm 109, and the rotational
force of the motor 120 is transmitted to the bucket 110
via the drive transmission device 1. That is, the arm 109
is an example of the first member in the claims. The buck-
et 110 is an example of the second member in the claims.
The motor 120 is disposed such that a motor shaft 120a
rotatable about a first rotation axis C1 faces the bucket
110. The first rotation axis C1 of the motor shaft 120a
and the longitudinal direction of the arm 109 coincide with
each other.

First Embodiment

<Drive Transmission Device>

[0027] The drive transmission device 1 includes a
speed reducer 3 attached to the other end 109b of the
arm 109 in the longitudinal direction, a reamer bolt 80
(an example of the fixing member in the claims) for fixing
the speed reducer 3 and the bucket 110, a resin bush 6
(an example of a buffer member in the claims) provided
between an outer circumference of the reamer bolt 80
and the bucket 110, and a holding plate 90 for pressing

the resin bush 6 from the side opposite to the speed re-
ducer 3.

<Speed Reducer>

[0028] Fig. 3 schematically shows the configuration of
the speed reducer 3. As shown in Figs. 2 and 3, the re-
ducer 3 includes a cylindrical casing 11 attached to one
side surface 109c of the arm 109 in a transversal direc-
tion, a carrier 14 disposed radially inside the casing 11,
and a reducer output portion 18 that rotates the carrier
14 at a rotation speed reduced at a predetermined ratio
with respect to a rotation speed of the motor shaft 120a.

<Casing>

[0029] The casing 11 has a substantially cylindrical
shape. A central axis Cc of the casing 11 coincides with
a second rotation axis C2 of the bucket 110 relative to
the arm 109 (an example of the first rotation axis in the
claims). In the following description, the direction parallel
to the second rotation axis C2 may be referred to as an
axial direction. The rotational direction about the second
rotation axis C2 may be referred to as a circumferential
direction. The direction orthogonal to the axial direction
and the circumferential direction may be referred to as a
radial direction.
[0030] An outer flange portion 11a projecting outward
in the radial direction is integrally formed with the outer
circumferential surface of the casing 11. The outer flange
portion 11a has a rectangular section along the axial di-
rection. The side surface 109c of the arm 109 is fastened
and fixed to the outer flange portion 11a by bolts 5. In-
ternal teeth 24 are provided on an inner circumferential
surface of the casing 11. The internal teeth 24 are pin-
shaped (cylindrical) teeth provided on an inner peripheral
surface of the case 11. Two or more internal teeth 24 are
arranged at equal intervals in the circumferential direc-
tion.

<Carrier>

[0031] More specifically, the carrier 14 is rotatably sup-
ported by the casing 11 via a pair of main bearings 26
(one example of the bearings in the claims) disposed at
a distance from each other in the axial direction of the
casing 11. The main bearing 26 is, for example, an an-
gular contact ball bearing. The carrier 14 is situated on
the same axis as the casing 11 and the second rotation
axis C2.
[0032] The carrier 14 includes an end plate portion 30
situated on the arm 109 side in the axial direction, and a
base plate portion 32 disposed on the opposite side to
the arm 109, and three cylindrical column portions 33
that are integrally molded with the base plate portion 32
and protrude out from the base plate portion 32 toward
the end plate portion 30. The pillar portions 33 are ar-
ranged at equal intervals in the circumferential direction.
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The end plate portion 30 is disposed at tips 33a of the
pillar portions 33. The end plate portion 30 is fastened
and fixed to the pillar portions 33 by bolts 34. In this state,
a space having a predetermined width in the axial direc-
tion is formed between the base plate portion 32 and the
end plate portion 30.
[0033] A pin 36 for positioning the end plate portion 30
with respect to the base plate portion 32 is provided slight-
ly inner in the radial direction than the bolt 34 in the pillar
portion 33. The pin 36 is disposed such that it spans the
pillar portion 33 and the end plate portion 30. The pillar
portion 33 and the base plate portion 32 are not neces-
sary formed integrally with each other. In this case, the
pillar portion 33 is fastened to the base plate portion 32.
The configuration of the pillar portions 33 is not limited
to such a columnar shape. The pillar portions 33 may be
formed in any shape or configuration provided that they
form a space having a certain width in the axial direction
between the base portion 32 and the end plate portion 30.
[0034] The end plate portion 30 and the base portion
32 are formed with a plurality of through holes 30c and
32b (for example, three in this embodiment) into which
a crankshaft 46 described later of the speed reducer out-
put portion 18 is inserted. The through holes 30c and 32b
are arranged at equal intervals in the circumferential di-
rection.

<Speed Reducer Output Portion>

[0035] The speed reducer output portion 18 includes
two or more transmission gears 44 (for example, three
in this embodiment) to which rotation of the motor shaft
120a of the motor 120 is transmitted, two or more crank-
shafts 46 (three in this embodiment) having one end fixed
to the transmission gear 44, a first external gear 48a (an
example of the external teeth member in the claims) and
a second external gear 48b (an example of the external
teeth member in the claims) that oscillatory rotate with
the rotation of the crankshaft 46. The rotation of the motor
shaft 120a is transmitted to the transmission gears 44
via, for example, a bevel gear(s) (not shown) or the like.
[0036] The transmission gear 44 is fixed to one end of
the crankshaft 46. Thus, the rotation of a first operating
output shaft 76a is transmitted to the crankshaft 46 via
the transmission gear 44. The crankshafts 46 are ar-
ranged extending along the axial direction. In other
words, the crankshaft 46 rotates on a crank rotation axis
C4 parallel to the second rotation axis C2 (an example
of the other rotation axis in the claims). The crankshaft
46 is rotatably supported by the end plate portion 30 via
a first crank bearing 51. The crankshaft 46 is rotatably
supported on the base plate portion 32 via a second crank
bearing 52. The first crank bearing 51 and the second
crank bearing 52 are, for example, tapered roller bear-
ings.
[0037] At the center of the crankshaft 46 in the axial
direction, a first eccentric portion 46a and a second ec-
centric portion 46b disposed eccentrically from the axial

center of the crankshaft 46 are provided. The first and
second eccentric portions 46a, 46b are disposed adja-
cent to each other in the axial direction between the first
crank bearing 51 and the second crank bearing 52. The
first eccentric portion 46a is disposed adjacent to the first
crank bearing 51. The second eccentric portion 46b is
disposed adjacent to the second crank bearing 52. The
first eccentric portion 46a and the second eccentric por-
tion 46b are out of phase with each other. These crank-
shafts 46 are inserted into the through holes 30c and 32b
in the end plate portion 30 and the base plate portion 32,
respectively. That is, the crankshafts 46 are also ar-
ranged at equal intervals in the circumferential direction
like the through holes 30c and 32b.
[0038] A first roller bearing 55a is attached to the first
eccentric portion 46a of the crankshaft 46. A second roller
bearing 55b is attached to the second eccentric portion
46b. The first roller bearing 55a is, for example, a cylin-
drical roller bearing. The first roller bearing 55a includes
a plurality of rollers 56 and a cage 57 for holding the
plurality of rollers 56. Since the second roller bearing 55b
has the same configuration as the first roller bearing 55a,
detailed description thereof will be omitted. The first ex-
ternal gear 48a and the second external gear 48b are
oscillatory rotated in conjunction with the rotation of the
crankshaft 46 via the roller bearings 55a and 55b.
[0039] The first and second external gears 48a, 48b
are disposed in a space between the base plate portion
32 of the carrier 14 and the end plate portion 30. The first
external gear 48a and the second external gear 48b have
external teeth 49a and 49b respectively that mesh with
the internal teeth 24 of the casing 11. In the first external
gear 48a and the second external gear 48b, formed are
a first through hole 48c into which the pillar portion 33 is
inserted, and second through holes 48d into which the
eccentric portions 46a and 46b of the crankshaft 46 are
inserted.
[0040] The first eccentric portion 48a of the crankshaft
46 and the first roller bearing 55a are inserted into the
second through hole 48d of the first external gear 48a.
The second eccentric portion 46b of the crankshaft 46
and the second roller bearing 55b are inserted into the
second through hole 48d of the second external gear
48b. The first eccentric portion 46a and the second ec-
centric portion 46b are oscillatory rotated by the rotation
of the crankshaft 46, and thus the first external gear 48a
and the second external gear 48b are oscillatory rotated
while they mesh with the internal teeth 24 of the casing 11.

<Fixing Structure between Reducer and Bucket>

[0041] Fig. 4 is a detailed view of the portion A of Fig.
2. Fig. 5 is a sectional view along the B-B line in Fig. 4.
As shown in Figs. 2, 4, and 5, the bucket 110 is fastened
and fixed to the base plate portion 32 of the carrier 14 by
the holding plate 90 and a holding plate bolt 91. In addition
to the holding plate bolt 91, the bucket 110 is fastened
to the base plate portion 32 of the carrier 14 by the reamer
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bolt 80. The reamer bolt 80 includes a pin portion 80a, a
male screw portion 80b integrally and coaxially molded
with the pin portion 80a at one end of the pin portion 80a
located on one side in the axial direction, and a head
portion 80c integrally molded coaxially with the pin por-
tion 80a at the other end portion located on the the other
side of the pin portion 80a in the axial direction.
[0042] On an end surface 32a of the base plate portion
32 opposite to the end plate portion 30, a plurality of re-
ceiving recesses 81 for receiving the reamer bolts 80 (for
example, six in the first embodiment) are equidistantly
formed in the circumferential direction in the outer pe-
ripheral portion of the end surface 32a. The receiving
recess 81 includes a fitting recess 81a formed in the end
surface 32a of the base plate portion 32 and a female
thread portion 81b for a reamer bolt formed in the bottom
portion of the fitting recess 81a. Of the pin portion 80a of
the reamer bolt 80, the male screw portion 80b side is
fitted into the fitting recess 81a. The male screw portion
80b of the reamer bolt 80 is engaged with the female
thread portion 81b for the reamer bolt.
[0043] In the end surface 32a of the base plate portion
32, a plurality of female thread portions 85 for bolts (for
example, four in the first embodiment) are formed at po-
sitions radially inner than the receiving recess 81 at equal
intervals in the circumferential direction. The holding
plate bolts 91 are engaged with the female thread por-
tions 85.
[0044] The bucket 110 has a blockish attachment
bracket 113 that is disposed on the end surface 32a of
the base plate portion 32. The attachment bracket 113
is fastened to the base plate portion 32 of the carrier 14
by the holding plate 90, the holding plate bolt 91, and the
reamer bolt 80. One side surface 113a of the attachment
bracket 113 overlaps with the end surface 32a of the
base plate portion 32. A recess 114 is formed at the radial
center of and in a large part of the other side surface
113b of the attachment bracket 113. The recess 114 is
formed in a circular shape centered on the second rota-
tion axis C2 when viewed from the axial direction. A di-
ameter D1 of the recess 114 is larger than a diameter
D2 of the circle that is centered on the second rotation
axis C2 and contacts the radially outer circumference of
the receiving recess 81.
[0045] A fitting hole 116 penetrating in the second ro-
tation axis C2 direction is formed in the bottom portion
114a of the recess 114 at its radial center. The fitting hole
116 is formed in a circular shape centered on the second
rotation axis C2 when viewed from the axial direction.
The fitting hole 116 is larger than a diameter D3 of a circle
that is centered on the second rotation axis C2 and con-
tacts the radially outer circumference of the female thread
portion 85 for the bolt, and smaller than a diameter D4
of a circle that contacts the radially inner circumference
of the receiving recess 81. In the bottom 114a of the
recess 114, a bracket through hole 115 (an example of
the through hole in the claims) that penetrates in the axial
direction is formed at a position corresponding to each

receiving recess 81 radially outer than the fitting hole
116. The bracket through hole 115 communicates with
the receiving recess 81. The diameter of the bracket
through hole 115 is larger than the diameter of the fitting
recess 81a of the receiving recess 81.
[0046] The holding plate 90 is fitted to a plate main
body 92 received in the recess 114 of the attachment
bracket 113 such that it projects from most of a radially
center portion of the plate main body 92 toward the speed
reducer 3 side to be fitted into the fitting hole 116. The
plate main body 92 is formed in a disk shape that corre-
sponds to the shape of the recess 114. The outer diam-
eter of the plate body 92 is slightly smaller than the inner
diameter of the recess 114. The plate main body 92 is
formed with a plate through hole 90a penetrating in the
axial direction at a position corresponding to each bracket
through hole 115 of the recess 114. The plate through
hole 90a communicates with the bracket through hole
115. The diameter of the plate through hole 90a is slightly
larger than the outer diameter of the pin portion 80a of
the reamer bolt 80.
[0047] In this configuration, the reamer bolt 80 is in-
serted into the plate through hole 90a and the bracket
through hole 115 in this order from the side of the plate
main body 92 away from the speed reducer 3. The male
screw portion 80b of the reamer bolt 80 is engaged with
the female thread portion 81b for the reamer bolt formed
in the base plate portion 32 of the carrier 14. In this way,
the attachment bracket 113 of the bucket 110 and the
holding plate 90 are fastened and fixed to the base plate
portion 32 of the carrier 14 by the reamer bolt 80.
[0048] A cylindrical resin bush 82 (an example of the
buffer member in the claims) is fitted to the outer surface
of the pin portion 80a of the reamer bolt 80 where corre-
sponds to the bracket through hole 115. The resin bush
82 is also fitted to the inner surface of the bracket through
hole 115. In other words, the resin bush 82 is provided
between the outer surface of the reamer bolt 80 and the
inner surface of the bracket through hole 115 while the
reamer bolt 80 is fastened to the base plate portion 32
of the carrier 14. The side of the attachment bracket 113
of the resin bush 82 closer to the recess 11 is covered
by the plate body 92 of the holding plate 90 and is not
exposed to the outside.
[0049] The resin bush 82 is formed in a barrel-like
shape and has a curved peripheral surface. That is, the
outer peripheral diameter of the resin bush 82 gradually
increases from its each end toward the middle in the axial
direction. The maximum outer diameter of the resin bush
82 is the same as or slightly smaller than the diameter
of the bracket through hole 115. The inner diameter of
the resin bush 82 is the same as or slightly larger than
the outer diameter of the reamer bolt 80.
[0050] The mechanical strength of the resin bush 82
is lower than the mechanical strength of the attachment
bracket 113 and the reamer bolt 80. The mechanical
strength can be expressed by, for example, Young’s
modulus. When Young’s modulus is low, mechanical
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strength is also low. That is, the Young’s modulus of the
resin bush 82 is lower than the Young’s modulus of the
mounting bracket 113 and the reamer bolt 80. An annular
spacer 94 surrounding the circumference of the reamer
bolt 80 is disposed between the resin bush 82 and the
plate main body 92, and between the resin bush 82 and
the base plate portion 32 of the carrier 14. The spacer
94 reduces wear of the resin bush 82 on both ends in the
axial direction.
[0051] The fitting portion 93 of the holding plate 90 is
formed in a columnar shape that correspond to the shape
of the fitting hole 116 of the attachment bracket 113. The
outer diameter of the fitting portion 93 is slightly smaller
than the inner diameter of the fitting hole 116. Thus, the
fitting portion 93 is fitted into the fitting hole 116 with al-
most no rattling. The fitting portion 93 is formed with a
fitting portion through hole 93a that penetrates in the axial
direction at a position corresponding to the female thread
portion 85 for the bolt in the base plate portion 32.
[0052] In this configuration, the holding plate attach-
ment bolt 91 is inserted into the fitting portion through
hole 93a from the side of the holding plate 90 away from
the speed reducer 3. The holding plate attachment bolt
91 is engaged with the female thread portion 85 for the
bolt in the base plate portion 32. In this way, the holding
plate 90 is fastened and fixed to the base plate portion
32 of the carrier 14 by the holding plate plate attachment
bolt 91. As described above, the holding plate mounting
bolt 91 serves as a fastener that securely fastens the
attachment bracket 113 of the bucket 110 to the carrier
14 via the holding plate 90. On the other hand, the reamer
bolt 80 serves as a fastener that fastens the attachment
bracket 113 of the bucket 110 to the carrier 14 and trans-
mits the rotation of the carrier 14 to the attachment brack-
et 113. The transmission function of the reamer bolt 80
and operation of the drive transmission device 1 will be
now described in detail.

<Operation of Drive Transmission Device>

[0053] When the motor 120 provided in the arm 109 is
driven, the rotation of the motor shaft 120a is transmitted
to the transmission gear 44, and the transmission gear
44 is rotated. Thus, the crankshaft 46 and the transmis-
sion gear 44 are integrally rotated on the crank rotation
axis C4. When the crankshaft 46 is rotated, the first ex-
ternal gear 48a is rotated while meshing with the internal
teeth 24 as the first eccentric portion 46a oscillatory
moves. As the second eccentric portion 46b oscillatory
moves, the second external gear 48b is rotated while
meshing with the internal teeth 24. That is, the crankshaft
46 rotates on the crank rotation axis C4 and revolves
around the second rotation axis C2.
[0054] In the present embodiment, the pillar portion 33
penetrating the first through hole 48c of the external gears
48a and 48b is fixed in a predetermined position together
with the base plate portion 32. Thus, the carrier 14 rotates
about the second rotation axis C2 at a reduced rotation

speed than the rotation of the crankshaft 46. That is, the
rotation of the carrier 14 rotates relative to casing 11
about the second rotation axis C2 at the reduced rotation
speed. The casing 11 is fixed to the arm 109. The attach-
ment bracket 113 for the bucket 110 is fixed to the carrier
14. Thus, by driving the motor 120 provided in the arm
109, the bucket 110 is rotationally moved about the sec-
ond rotation axis C2 relative to the arm 109.
[0055] Power transmission from the carrier 14 to the
attachment bracket 113 will be described in detail. The
bucket 110 is fastened to the carrier 14 by the reamer
bolts 80. Thus, when the carrier 14 is rotated, the rota-
tional force of the carrier 14 is transmitted to the attach-
ment bracket 113 of the bucket 110 via the reamer bolts
80 and the resin bushes 82. At this time, of the reamer
bolt 80, the male screw portion 80b is engaged with the
female thread portion 81b for the reamer bolt formed in
the base plate portion 32 of the carrier 14. A part of the
pin portion 80a is fitted in the fitting recess 81a of the
base plate portion 32. Thus, it is firmly fixed to the base
plate portion 32 although the reamer bolt 80 is cantilev-
ered from the base plate portion 32. Therefore, the rota-
tion of the carrier 14 is reliably transmitted via the reamer
bolts 80 and the resin bushes 82.
[0056] The mechanical strength of the resin bush 82
is lower than the mechanical strength of the attachment
bracket 113 and the reamer bolt 80. Thus, an external
impact load applied to the bucket 110, for example, is
absorbed by the resin bushes 82, which reduces the im-
pact load transmitted to the carrier 14 via the reamer bolts
80. For example, when an external impact load is applied
to the arm 109, the impact load is prevented from being
transmitted to the bucket 110 via the speed reducer 3
and the reamer bolts 80.
[0057] As described above, in the above-mentioned
first embodiment, the bracket through holes 115 into
which the reamer bolts 80 are inserted are formed in the
attachment bracket 113 of the bucket 110. The rotation
of the carrier 14 is transmitted to the attachment bracket
113 via the reamer bolts 80. The resin bush 82 is provided
between the outer lateral surface of the reamer bolt 80
and the inner surface of the bracket through hole 115,
which is in the middle of the transmission path from the
reamer bolt 80 to the attachment bracket 113. That is,
the resin bush 82 that absorbs the external impact load
is embedded in the bracket through hole 115. As de-
scribed above, there is no need to provide a space for a
device or the like that reduces an external impact load
at a position separated from the speed reducer 3. The
resin bush 82 that reduces the external impact load can
be incorporated as almost a part of the speed reducer 3.
Therefore, the drive transmission device 1 can be re-
duced in size while reducing the external impact load.
[0058] The resin bush 82 is used as a buffer member
that reduces the external impact load. Therefore, it is
possible to easily form the buffer member having a me-
chanical strength lower than that of the attachment brack-
et 113 and the reamer bolt 80. The resin bush 82 is formed
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in a barrel shape. Therefore, even when the carrier 14
and the attachment bracket 113 rattle and the attachment
bracket 113 is slightly tilted with respect to the carrier 14,
it is possible to prevent imbalance of the attachment
bracket 113 in contacting the resin bush 82. Consequent-
ly, it is possible to prevent an extra load on the reamer
bolt 80.
[0059] The receiving recess 81 formed in the base
plate portion 32 of the carrier 14 for receiving the reamer
bolt 80 includes the fitting recess 81a formed in the end
surface 32a of the base plate portion 32 and the female
thread portion 81b for the reamer bolt formed in the bot-
tom of the fitting recess 81a. Therefore, in the reamer
bolt 80, the male screw portion 80b is engaged with the
female thread portion 81b for the reamer bolt formed in
the base plate portion 32 of the carrier 14. A part of the
pin portion 80a is fitted in the fitting recess 81a of the
base plate portion 32. As a result, although the reamer
bolt 80 is cantilevered from the base plate portion 32, the
reamer bolt 80 can be firmly fixed to the base plate portion
32. Therefore, the rotation of the carrier 14 can be reliably
transmitted to the attachment bracket 113 via the reamer
bolts 80 and the resin bushes 82.
[0060] The holding plate 90 is provided at the bottom
114a of the recess 114 in the attachment bracket 113.
The plate through hole 90a is formed in the holding plate
90, and the reamer bolt 80 is inserted from the side of
the holding plate 90 away from the speed reducer 3. The
holding plate 90 holds the resin bush 6 from the side
opposite to the speed reducer 3. The holding plate 90
covers the recess 114 side of the attachment bracket 113
of the resin bush 82. Therefore, it is possible to prevent
the resin bush 82 having a weak mechanical strength
from being exposed to the outside. It is also possible to
prevent foreign matter such as dusts and sands from
coming into contact with the resin bush 82. In this way,
the product life of the resin bush 82 can be extended.
[0061] The speed reducer 3 includes the cylindrical
casing 11, the carrier 14 disposed radially inside the cas-
ing 11, and the speed reducer output portion 18 that ro-
tates the carrier 14 at a rotation speed reduced at a pre-
determined ratio with respect to the rotation speed of the
motor shaft 120a. The speed reducer output portion 18
includes the two or more crankshafts 46, and the first
external gear 48a and second external gear 48b that os-
cillatory rotate in conjunction with the rotation of the
crankshaft 46. Since a high output can be obtained at a
high reduction ratio with the two speed reducers 3, the
boom 108, the arm 109, and the bucket 110 can be op-
erated appropriately while reducing the size of the drive
transmission device 1. In the speed reducer 3, the internal
gear 24 and the external gears 48a, 48 have a high con-
tact ratio to each other, which improves the resistance
of the drive transmission device 1 against overloads and
impact loads.

Second Embodiment

<Drive Transmission Device>

[0062] A second embodiment will now be described
with reference to Fig. 6. Elements and components sim-
ilar to those of the first embodiment are referred to using
the same labels or referral numerals and description
thereof will be omitted. Fig. 6 shows a fixing structure
between a speed reducer 203 and the attachment brack-
et for the bucket 110 in a drive transmission device 201
of the second embodiment of the invention. Fig. 6 corre-
sponds to Fig. 4 referred above. As shown in Fig. 6, the
second embodiment is different from the first embodi-
ment in that the drive transmission device has a fixing
structure between the speed reducer 203 and the bucket
110 which is different from the fixing structure between
the speed reducer 3 and the bucket 110 of the first em-
bodiment.
[0063] More specifically, instead of the reamer bolt 80
of the first embodiment, an attachment bracket 110a is
fastened to a base plate portion 232 of a carrier 214 by
bolts 83 (one example of the fixing member in the claims)
and hollow pins 84 (one example of the fixing member
in the claims) that are fitted on the bolts 83. The bolt 83
includes a screw portion 83a and a head portion 83b
coaxially and integrally formed with the screw portion 83a
at one end of the screw portion 83a located on one side
in the axial direction. The hollow pin 84 is formed in a
pipe shape. The inner diameter of the hollow pin 84 is
the same as or slightly larger than the outer diameter of
the screw portion 83a of the bolt 83.
[0064] On an end surface 232a of the base plate por-
tion 232 opposite to the end plate portion 30, a plurality
of (for example, six in the first embodiment) receiving
recesses 281 for receiving the screw portions 83a and
the hollow pins 84 are equidistantly formed in the circum-
ferential direction in the outer peripheral portion of the
end surface 232a. The receiving recess 281 includes a
fitting recess 281a formed in the end surface 232a of the
base plate portion 232 and a female thread portion 281b
formed in the bottom portion of the fitting recess 281a.
One end portion 84a of the hollow pin 84 is fitted in the
fitting recess 281a. The screw portion 83a of the bolt 83
is engaged with the female thread portion 281b.
[0065] A cylindrical resin bush 282 (an example of the
buffer member in the claims) is fitted to the outer surface
of the hollow pin 84 at the position corresponding to the
bracket through hole 115 of the attachment bracket 113.
That is, the hollow pin 84 is fitted between the bolt 83
and the resin bush 282. The mechanical strength of the
resin bush 282 is lower than the mechanical strength of
the attachment bracket 113 and the hollow pin 84. The
resin bush 282 is formed in a barrel-like shape and has
a curved peripheral surface. The inner diameter of the
resin bush 282 is the same as or slightly larger than the
outer diameter of the hollow pin 84.
[0066] Therefore, according to the above-described
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second embodiment, the same effect as that of the first
embodiment is obtained. In addition, even when the bolt
83 is used instead of the reamer bolt 80 as the fixing
member between the speed reducer 3 and the bucket
110, the tightening amount of the bolt 83 can be controlled
by the hollow pin 84. Therefore, the end surface 232a of
the base plate portion 232 and the holding plate 90 can
be maintained at an appropriate distance from each oth-
er. Therefore, it is possible to prevent an extra load from
being applied to the reducer 3 due to overtightening of
the bolt 83.
[0067] The present invention is not limited to the above
embodiments but encompasses various modifications of
the above embodiments not departing from the purport
of the present invention. For example, in the above-de-
scribed embodiment, the drive transmission devices 1,
201 for driving the bucket 110 relative to the arm 109
have been described with the case where the motor 120
is provided in the arm 109. Whereas when the boom 108
is driven relative to the slewable upper structure 103, the
motor 120 may be provided in either the slewable upper
structure 103 or the boom 108. When driving the arm 109
relative to the boom 108, the motor 120 may be provided
in either the boom 108 or the arm 109.
[0068] In the above embodiments, described was the
case where the excavator 100 is provided with the drive
transmission devices 1, 201 for driving the boom 108,
the arm 109, and the bucket 110 of the excavator 100,
which is a construction machine. However, the drive
transmission devices 1, 201 can be used for various de-
vices without limitation. For example, when the drive
transmission devices 1, 201 are provided to any other
machines or devices other than the construction ma-
chine, various types of drive source can be adopted in
stead of the motor. For example, an engine or the like
can be adopted instead of the motor.
[0069] In the above-described embodiments, the case
where the drive transmission device 1, 201 includes the
two speed reducers 3 that reduce the rotation speed of
the crankshafts 46 (motor shafts 120a) and outputs the
reduced rotation has been described. However, the in-
vention is not limited to this, and instead of the speed
reducer 3, a speed increaser that increases the rotation
speed of the crankshaft 46 (motor shaft 120a) may be
provided. Anything that changes the rotation speed of
the crankshaft 46 (motor shaft 120a) may be used.
[0070] In the above-described embodiment, the case
where the resin bushes 82, 282 are used as the buffer
member having the mechanical strength lower than the
mechanical strength of the mounting bracket 113, the
reamer bolt 80, the bolt 83 and the hollow pin 84 has
been described. However, the invention is not limited to
this, and various buffer members can be used in place
of the resin bushes 82 and 282. The mechanical strength
of the buffer member may be lower than the mechanical
strength of the attachment bracket 113, the reamer bolt
80, the bolt 83 and the hollow pin 84.
[0071] In the above-described embodiments, the

speed reducer 3 includes the cylindrical casing 11, the
carrier 14 disposed radially inside the casing 11, and the
speed reducer output portion 18 that rotates the carrier
14 at a rotation speed reduced at a predetermined ratio
with respect to the rotation speed of the motor shaft 120a.
The deceleration output unit 18 has been described as
a so-called eccentric oscillating speed reducer that in-
cludes the two or more crankshafts 46, and the first ex-
ternal gear 48a and second external gear 48b that oscil-
latory rotate in conjunction with the rotation of the crank-
shaft 46. However, the speed reducer 3 is not limited to
this, and the speed reducer 3 may have any configuration
provided that it includes a first member (for example, the
casing 11) and a second member (for example, the car-
rier 14) that rotate relative to each other about the same
second rotation axis C2, and at least one crankshaft (for
example, the crankshaft 46) that is disposed between
the first and second members and is rotated about a ro-
tation axis along the second rotation axis C2 by the ro-
tation of the drive source (for example, the motor 120).
The speed reducer output portion 18 may be an eccentric
oscillating speed reducer that reduces the rotation speed
of the crankshaft and transmits it to the second member
to rotate the second member relative to the first member
at a reduced rotation speed.
[0072] For example, an eccentric oscillating speed re-
ducer having a single crankshaft will be specifically de-
scribed. The speed reducer in this case has a so-called
center crankshaft coaxial with the second rotation axis
C2 as the crankshaft. In conjunction with the rotation of
the center crankshaft, the first external gear 48a and the
second external gear 48b are oscillatory rotated.
[0073] In the above-described embodiment, the case
where the attachment bracket 113 (the bucket 110, the
second member) is used as the fixing member on the
carrier 14 and the reamer bolt 80, the bolt 83, and the
hollow pin 84 are used has been described. However,
the invention is not limited to this, and anything may be
used as long as the second member can be fixed to the
carrier 14. In the above-described embodiment, the case
where the boom 108, the arm 109, and the bucket 110
are rotatably connected to each other via the drive trans-
mission device 1 has been described. However, the in-
vention is not limited to this, and at least one connection
between the slewable upper structure 103 and the boom
108, between the boom 108 and the arm 109, and be-
tween the arm 109 and the bucket 110 may be configured
to be coupled via the drive transmission device 1.
[0074] In the above-described embodiment, to fix the
attachment bracket 113 to the carrier 14, the six reamer
bolts 80 or bolts 83 (hollow pins 84) are provided and
arranged at equal intervals in the circumferential direc-
tion. And the case where the four holding plate bolts 91
are provided at the radially inner than the reamer bolts
80 or the bolts 83 (hollow pins 84) and arranged at equal
intervals in the circumferential direction has been de-
scribed. However, the number and position of the reamer
bolts 80, the bolts 83 (hollow pins 84), and the holding
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plate mounting bolts 91 are not limited to this, and can
be appropriately changed. For example, the reamer bolts
80 or the bolts 83 (hollow pins 84) and the holding plate
mounting bolts 91 may be alternately arranged in the
circumferential direction on the same pitch circle.
[0075] The shape of the holding plate 90 is not limited
to the above-described embodiment. The holding plate
90 may be configured in any manner provided that it
presses the resin bushes 82 and 282 from the side op-
posite to the speed reducer 3. For example, the holding
plate 90 may be formed in a simple plate shape.
[0076] The foregoing embodiments disclosed herein
describe a plurality of physically separate constituent
parts. They may be combined into a single part, and any
one of them may be divided into a plurality of physically
separate constituent parts. Irrespective of whether or not
the constituent parts are integrated, they are acceptable
as long as they are configured to solve the problems.

LIST OF REFERENCE NUMBERS

[0077] 1, 201 ... drive transmission device, 3 ... speed
reducer, 11 ... casing, 14, 214 ... carrier (output portion),
24 ... internal tooth, 26 ... main bearing (bearing), 46 ...
crankshaft, 48a ... first external gear (external teeth
member), 48b ... second external gear (external teeth
member), 80 ... reamer bolt (fixing member), 80a ... pin
portion, 80b ... male screw portion, 81, 281 ... receiving
recess, 81a, 281a ... fitting recess, 81b, 281b ... female
thread portion, 82, 282 ... resin bush (buffer member),
83 ... bolt, 84 ... hollow pin, 90 ... holding plate, 90a ...
through hole, 100 ... excavator (construction machine),
103 ... slewable upper structure (vehicle body), 109 ...
arm (first member), 110 ... bucket (second member),
113 ... attachment bracket, 115 ... bracket through hole
(through hole), 120 ... motor (drive source), 120a ... mo-
tor shaft (drive source), C2 ... second rotation axis (first
rotation axis), C4 ... crank rotation axis (second rotation
axis)

Claims

1. A drive transmission device (1, 201), comprising;

a first member (109) having a drive source that
generates a rotational force;
a speed changer (3) provided in the first member
(109), the speed changer (3) having an output
portion (14) that changes a speed of rotation of
the drive source and outputting a speed-
changed rotation;
a second member (110) fixed to the output por-
tion (14) with a fixing member (80), the second
member (110) having a through hole (115) for
receiving the fixing member (80) therein; and
a buffer member (82) disposed between an inner
surface of the through hole (115) and an outer

lateral surface of the fixing member (80);
wherein a mechanical strength of the buffer
member (82) is lower than a mechanical
strength of the second member (110) and a me-
chanical strength of the fixing member (80).

2. The drive transmission device (1, 201) of claim 1,
wherein the buffer member (82) is formed of resin.

3. The drive transmission device (1, 201) of claim 1 or
2, wherein the fixing member (80) includes:

a pin portion (80a) inserted in the through hole
(115); and
a male screw portion (80b) integrally and coax-
ially molded with the pin portion (80a) at one end
of the pin portion (80a) situated on one side in
its axial direction,
wherein the output portion (14) includes:

a female thread portion (81b) for receiving
the male screw portion (80b) engaged
therewith; and
a fitting recess (81a) for receiving the one
end of the pin portion (80a) fitted therein.

4. The drive transmission device (1, 201) of claim 1 or
2, wherein the fixing member (80) includes:

a bolt (83) inserted in the through hole (115); and
a hollow pin (84) fitted between the bolt (83) and
the buffer member (82),
wherein the output portion (214) includes:

a female thread portion (81b) for receiving
the bolt (83) engaged therewith; and
a fitting recess (81a) for receiving one end
of the hollow pin (84) situated one side in
its axial direction.

5. The drive transmission device (1, 201) of any one of
claims 1 to 4, further comprising a holding plate (90)
provided on a side of the second member (110) op-
posite to the output portion (14, 214) such that it cov-
ers the buffer member (82),
wherein the holding plate (90) has a plate through
hole (115) for receiving the fixing member (80).

6. The drive transmission device (1, 201) of any one of
claims 1 to 5, wherein the speed changer (3) in-
cludes:

a casing (11) relatively rotates about a first ro-
tation axis (C2) and the output portion (14, 214);
at least one crankshaft (46) disposed between
the casing (11) and the output portion (14, 214),
the crankshaft (46) being rotated on a second
rotation axis (C4) extending along the first rota-

19 20 



EP 4 067 696 A1

13

5

10

15

20

25

30

35

40

45

50

55

tion axis (C2) by the rotation of the drive source;
and
an external teeth member (48a, 48b) having ex-
ternal teeth that are oscillatory rotated about the
first rotation axis (C2) by the crankshaft (46),
wherein the casing (11) has internal teeth that
mesh with the external teeth,
wherein the casing (11) is fixed to the first mem-
ber (109),
wherein the output portion (14, 214) rotatably
supports the crankshaft (46) and is rotatably
supported by the casing (11) via a bearing, and
wherein the output portion (14, 214) rotates at
a reduced speed than that of the rotation of the
crankshaft (46).

7. A drive transmission device (1, 201), comprising;

a first member (109) having a drive source that
generates a rotational force;
a speed changer (3) provided in the first member
(109), the speed changer (3) having an output
portion (14) that changes a speed of rotation of
the drive source and outputting a speed-
changed rotation;
a second member (110) fixed to the output por-
tion (14) with a fixing member (80), the second
member (110) having a through hole (115) for
receiving the fixing member (80) therein;
a buffer member (82) formed of a resin having
a mechanical strength lower than a mechanical
strength of the second member (110) and a me-
chanical strength of the fixing member (80) and
disposed between an inner surface of the
through hole (115) and an outer lateral surface
of the fixing member (80); and
a holding plate (90) provided on a side of the
second member (110) opposite to the output
portion (14) such that it covers the buffer mem-
ber (82), the holding plate (90) having a plate
through hole (115) into which the fixing member
(80) is inserted,
wherein the fixing member (80) includes:

a pin portion (80a) inserted in the through
hole (115); and
a male screw portion (80b) integrally and
coaxially molded with the pin portion (80a)
at one end of the pin portion (80a) situated
on one side in its axial direction,

wherein the output portion (14) includes:

a female thread portion (81b) for receiving
the male screw portion (80b) engaged
therewith; and
a fitting recess (81a) for receiving the one
end of the pin portion (80a) fitted therein

wherein the speed changer (3) includes:

a casing (11) relatively rotates about a first
rotation axis (C2) and the output portion
(14);
at least one crankshaft (46) disposed be-
tween the casing (11) and the output portion
(14), the crankshaft (46) being rotated on a
second rotation axis (C4) extending along
the first rotation axis (C2) by the rotation of
the drive source; and
an external teeth member (48a, 48b) having
external teeth that are oscillatory rotated
about the first rotation axis (C2) by the
crankshaft (46),

wherein the casing (11) has internal teeth that
mesh with the external teeth,
wherein the casing (11) is fixed to the first mem-
ber (109),
wherein the output portion (14) rotatably sup-
ports the crankshaft (46) and is rotatably sup-
ported by the casing (11) via a bearing, and
wherein the output portion (14) rotates at a re-
duced speed than that of the rotation of the
crankshaft (46).

8. A drive transmission device (1, 201), comprising;

a first member (109) having a drive source that
generates a rotational force;
a speed changer (3) provided in the first member
(109), the speed changer (3) having an output
portion (14) that changes a speed of rotation of
the drive source and outputting a speed-
changed rotation;
a second member (110) fixed to the output por-
tion (14) with a fixing member (80), the second
member (110) having a through hole (115) for
receiving the fixing member (80) therein; and
a buffer member (82) formed of a resin having
a mechanical strength lower than a mechanical
strength of the second member (110) and a me-
chanical strength of the fixing member (80) and
disposed between an inner surface of the
through hole (115) and an outer lateral surface
of the fixing member (80),
wherein a holding plate (90) provided on a side
of the second member (110) opposite to the out-
put portion (14) such that it covers the buffer
member (82), the holding plate (90) having a
plate through hole (115) for receiving the fixing
member (80),
wherein the fixing member (80) includes:

a bolt (83) inserted in the through hole (115);
and
(82),a hollow pin (84) fitted between the bolt
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(83) and the buffer member

wherein the output portion (14) includes:

a female thread portion (81b) for receiving
the bolt (83) engaged therewith; and
a fitting recess (81a) for receiving one end
of the hollow pin (84) situated one side in
its axial direction,

wherein the speed changer (3) includes:

a casing (11) relatively rotates about a first
rotation axis (C2) and the output portion
(14);
at least one crankshaft (46) disposed be-
tween the casing (11) and the output portion
(14), the crankshaft (46) being rotated on a
second rotation axis (C4) extending along
the first rotation axis (C2) by the rotation of
the drive source; and
an external teeth member (48a, 48b) having
external teeth that are oscillatory rotated
about the first rotation axis (C2) by the
crankshaft (46),

wherein the casing (11) has internal teeth that
mesh with the external teeth,
wherein the casing (11) is fixed to the first mem-
ber (109),
wherein the output portion (14) rotatably sup-
ports the crankshaft (46) and is rotatably sup-
ported by the casing (11) via a bearing, and
wherein the output portion (14) rotates at a re-
duced speed than that of the rotation of the
crankshaft (46).

9. A construction machine (100), comprising:

a vehicle body (103);
a first member (109) provided in the vehicle body
(103) and having a drive source that generates
a rotational force;
a speed changer (3) provided in the first member
(109), the speed changer having an output por-
tion (14) that changes a speed of rotation of the
drive source and outputting a speed-changed
rotation;
a second member (110) fixed to the output por-
tion (14) with a fixing member (80), the second
member (110) having a through hole (115) for
receiving the fixing member (80) therein; and
a buffer member (82) provided between an in-
ternal surface of the through hole (115) and an
external lateral surface of the fixing member
(80),
wherein a mechanical strength of the buffer
member (82) is lower than a mechanical

strength of the second member (110) and a me-
chanical strength of the fixing member (80).

23 24 



EP 4 067 696 A1

15



EP 4 067 696 A1

16



EP 4 067 696 A1

17



EP 4 067 696 A1

18



EP 4 067 696 A1

19



EP 4 067 696 A1

20



EP 4 067 696 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 4 067 696 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 4 067 696 A1

23

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2019104070 A [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

